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We investigate the consequences of deviations from the Standard Model observed in b → sµµ
transitions for flavour-changing neutral-current processes involving down-type quarks and neutrinos.
We derive the relevant Wilson coefficients within an effective field theory approach respecting the SM
gauge symmetry, including right-handed currents, a flavour structure based on approximate U(2)
symmetry, and assuming only SM-like light neutrinos. We discuss correlations among B → K(∗)νν¯
and K → piνν¯ branching ratios in the case of linear Minimal Flavour Violation and in a more general
framework, highlighting in each case the role played by various New Physics scenarios proposed to
explain b→ sµµ deviations.
Introduction. Recent experimental data in B
physics hint toward deviations from Lepton Flavour Uni-
versality (LFU) in semi-leptonic decays [1]
RK =
B(B → Kµµ)
B(B → Kee) , RK∗ =
B(B → K∗µµ)
B(B → K∗ee) , (1)
as measured by LHCb [2–4] at significances from 2.3σ to
2.6σ. Belle has also recently reported measurements of
RK [5] and RK∗ [6] in agreement with LHCb measure-
ments, but with much larger uncertainties. In addition to
these LFU ratios, LHCb data exhibit deviations close to
3σ from the Standard Model (SM) expectation in the P ′5
angular observable of B → K∗µµ decay [7], and milder
deviations are also seen in branching ratios of b → sµµ
exclusive decays [8–12]. Deviations are also hinted at in
Belle data for B → K∗µµ [13, 14].
These deviations can be interpreted model-
independently in terms of specific contributions to
the effective weak hamiltonian (see e.g. Ref. [15, 16]) at
the scale mb
Heff 3 −4GF√
2
VtbV
∗
ts
∑
i,`
[
C`iO`i + C`i′O`i′
]
, (2)
where the relevant long-distance operators are
O`9 =
α
4pi
(s¯γµPLb)
(
¯`γµ`
)
, O`10 =
α
4pi
(s¯γµPLb)
(
¯`γµγ5`
)
,
(3)
while chirality-flipped operatorsO`9′,10′ are obtained from
the above expressions with the replacement PL → PR
with PL,R = (1∓ γ5)/2. The global fits to b → s`` data
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(see Ref. [17] and references therein) show that these de-
viations exhibit a consistent pattern favouring a signif-
icant additional New Physics (NP) contribution to the
short-distance Wilson coefficient Cµ9 (of the order of 25%
of the SM contribution) together with smaller contribu-
tions to Cµ10 and/or C
µ
9′ . Among the scenarios improving
by 5σ or more the description of the data compared to the
SM, one can find the one-dimensional scenarios with the
best-fit point and the 68% confidence intervals, favoured
on the basis of their pulls with respect tot the Standard
Model [17]:
Cµ,NP9 : −1.03 [−1.19,−0.88] 6.3σ , (4)
Cµ,NP9 = −Cµ,NP10 : −0.50 [−0.59,−0.41] 5.8σ , (5)
Cµ,NP9 = −Cµ,NP9′ : −1.02 [−1.17,−0.87] 6.2σ . (6)
Two-dimensional scenarios achieving similarly high pulls
with respect to the SM are obtained for NP contributions
to (Cµ9 , C
µ
10) and (C
µ
9 , C
µ
9′). Smaller contributions to elec-
tron operators are allowed by the data, but not required
to achieve a good description. Similar results have been
obtained by other groups performing such fits choosing
different theoretical inputs and experimental subsets and
different statistical frameworks [18–20].
The SM neutrinos reside in the same leptonic weak
doublets as the left-handed charged leptons. There-
fore, decay modes with neutrinos in the final state
offer complementary probes of NP. In particular, de-
cays B → hsνν¯, with hs standing for hadronic states
of unit strangeness, are known for their NP sensitiv-
ity [21]. In the SM, branching ratios are found to be
B(B → K(∗)νν¯)SM = (9.6 ± 0.9) × 10−6 and B(B+ →
K+νν¯)SM = (5.6± 0.5)× 10−6 [22]. The Belle collabora-
tion has produced limits at 90% Confidence Level (CL):
B(B0 → K∗0νν¯)exp < 1.8×10−5, B(B+ → K∗+νν¯)exp <
6.1×10−5 and B(B+ → K+νν¯)exp < 1.9×10−5 [23]. The
Belle II collaboration plans to observe these three decay
modes with about 10 ab−1 of data, while the sensitivities
to the SM branching ratio will reach a precision of about
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210% with 50 ab−1 [22].
In the kaon sector K → piνν¯ decays arguably offer
the best sensitivity to NP [16]. The experimental lim-
its at 90% CL for the branching ratios were obtained by
the E949 experiment B(K+ → pi+νν¯)exp < 3.35× 10−10
[24, 25] with a recent update from the NA62 collabo-
ration B(K+ → pi+νν¯)exp < 2.24 × 10−10 [26], while
KOTO presented preliminary results indicating B(KL →
pi0νν¯)exp = 2.1
+2.0(+4.1)
−1.1(−1.7) × 10−9 [27]. The corresponding
SM values are B(K+ → pi+νν¯)SM = (9.31±0.76)×10−11
and B(KL → pi0νν¯)SM = (3.74± 0.72)× 10−11 [28].
We recall that these two branching ratios should obey
the Grossman-Nir bound B(KL → pi0νν¯) ≤ 4.3B(K+ →
pi+νν¯), in which the numerical factor results from the dif-
ference in the total decay widths of KL and K
+, isospin
breaking effects, and QED radiative corrections [29]. In
particular, the Grossman-Nir bound constitutes an ad-
ditional very strong theoretical constraint on B(KL →
pi0νν¯). The experiment NA62 is planning to eventually
measure the rate of K+ → pi+νν¯ with O(10%) preci-
sion [30]. For the neutral decay mode KL → pi0νν¯ KOTO
and KLEVER also aim at making significant progress [31]
and resolving the current somewhat ambiguous situation
with respect to possible NP effects in these modes [32].
Precise results for all these rare semileptonic b→ s and
s → d transitions will allow to get much better insight
into possible NP effects observed in RK(∗) . Particularly
interesting is the question whether NP is only present
in b → s transitions or also in other Flavour-Changing
Neutral Currents (FCNC). The measurements of s →
dνν¯ and b → sνν¯ rates will help to differentiate among
NP models with different flavour and chiral structures
in both the quark and lepton sectors. This issue has
been already raised in many studies which mostly relied
on particular models of NP [21, 33–36]. The main goal
of our approach is to determine the impact of RK(∗) on
future measurements of B → K(∗)νν¯ and K → piνν¯ in a
general effective theory framework and to illustrate the
potential correlations among these measurements.
NP in semileptonic FCNC decays. Possible heavy
NP contributions should be written in terms of SU(2)L
gauge invariant operators [37–39], e.g.
Leff. = LSM − 1
v2
λqijλ
`
αβ
[
CT
(
Q¯iLγµσ
aQiL
) (
L¯αLγ
µσaLβL
)
+ CS
(
Q¯iLγµQ
i
L
) (
L¯αLγ
µLβL
)
+ C ′RL
(
d¯iRγµd
i
R
) (
L¯αLγ
µLβL
)
+C ′LR
(
Q¯iLγµQ
i
L
) (
¯`α
Rγ
µ`βR
)
+ C ′RR
(
d¯iRγµd
i
R
) (
¯`α
Rγ
µ`βR
)]
,
(7)
where we choose to write the operators in the down-quark
and charged lepton mass basis QiL = (V
CKM∗
ji u
j
L, d
i
L)
T
and LαL = (U
PMNS
αβ ν
β
L, `
α
L)
T . Following Refs. [33, 39, 40]
we assume that the same flavour structure encoded in λqij
and λ`αβ holds for all operators. As it will become clear
from the discussion below, this assumption actually does
not result in any loss of generality of our main results. It
also turns out to be beneficial to classify the NP flavour
structure in terms of an approximate U(2)q=Q,D flavour
symmetry acting on quark fields, under which two gen-
erations of quarks form doublets, while the third gener-
ation is invariant. One can write q ≡ (q1L, q2L) ∼ (2,1),
d ≡ (d1R, d2R) ∼ (1,2) while d3R, q3L ∼ (1,1) . In the exact
U(2)q limit only λ
q
33 and λ
q
11 = λ
q
22 in Eq. (7) are non-
vanishing. Since a specific pattern of U(2)q breaking (by
the SM Yukawas) is required to accommodate the first
two generation quark masses and the CKM matrix, there
is an ambiguity in the definition of the singlet field with
respect to the down-quark mass basis, which, if chosen
arbitrarily, may still result in unacceptably large mixing
among generations. To avoid excessive effects in neutral
kaon oscillation observables, we thus furthermore impose
the leading NP U(2)q breaking to be aligned with the SM
Yukawas, yielding a General Minimal Flavour Violating
(GMFV) [41] structure
q3L =
(
V ∗jbu
j
L
bL
)
+ θqe
iφq
[
Vtd
(
V ∗jdu
j
L
dL
)
+ Vts
(
V ∗jsu
j
L
sL
)]
.
(8)
where θq and φq are fixed but otherwise arbitrary
numbers. Therefore respecting the U(2)q symme-
try with GMFV breaking one has d3L = bL +
θqe
iφq (VtddL + VtssL). The linear MFV limit [41] is re-
covered by taking θq = 1 and φq = 0 (taking Vtb = 1). In
(G)MFV, right-handed FCNCs among down-type quarks
are suppressed so that we may set C ′RL = C
′
RR = 0
then. Departures from the (G)MFV limit may mani-
fest through additional explicit U(2)q breaking effects
appearing as λqi6=j 6= 0 and we normalise such effects
by the U(2)q symmetric (λ
q
33) contribution by defining
rij = λ
q
ij/λ
q
33.
For the lepton sector we assume an approximate U(1)3`
symmetry (broken only by the neutrino masses) yield-
ing λ`i6=j ' 0 as required by stringent limits on lepton
flavour violation. We consider here only (SM-like) left-
handed neutrinos. As discussed in the Introduction, cur-
rent (LFU) NP hints in rare semileptonic B decays only
indicate significant non-standard effects in muonic final
states. While a smaller effect in electrons is not excluded,
b → sτ+τ− transitions are at present only poorly con-
strained and could in principle exhibit even much larger
deviations than those observed in RK(∗) [42]. However,
the corresponding neutrino flavours are not tagged in cur-
rent and upcoming rare meson decay experiments. In or-
der to correlate FCNC processes involving charged lep-
tons and neutrinos we need to assume specific ratios of
U(1)3` charges (λ
`). In the following we will consider
three well known examples from the existing literature:
1. The simplest λ`ee = λ
`
ττ = 0 scenario implies signif-
icant NP effects only in muonic final states. Corre-
spondingly only a single neutrino flavour ν (e.g. in
the sums of Eqs. (13) and (17)) receives NP effects.
This is usually assumed in model-independent EFT
analyses.
32. The anomaly-free assignment λ`µµ = −λ`ττ and
λ`ee = 0 allows for gauging of the leptonic flavour
symmetry and is thus well suited for UV model
building [43, 44]. In this case two of the neutrino
flavours in Eqs. (13) and (17) receive NP effects,
equal in magnitude, but opposite in sign.
3. The hierarchical charge scenario λ`ee  λ`µµ  λ`ττ
is motivated by models of partial lepton composite-
ness and flavour models accounting for hierarchical
charged lepton masses [45, 46]. In this case NP
effects in Eqs. (13) and (17) are again dominated
by a single (τ) neutrino flavour, however the effects
can be much larger than indicated by the devia-
tions in RK(∗) . For concreteness in the following
we consider λ`ττ/λ
`
µµ = mτ/mµ and again neglect
the small effects in λ`ee for this scenario.
The Wilson coefficients appearing in Eq. (2) can now
be expressed compactly as Cµi = C
`,SM
i + C
µ,NP
i where
to linear order in U(2)q breaking
Cµ,NP9 = −
pi
αemVtbV ∗ts
λq33λ
`
µµ[V
∗
tsθqe
−iφq + r23] (9)
× (CT + CS + C ′LR) ,
Cµ,NP10 = −
pi
αemVtbV ∗ts
λq33λ
`
µµ[V
∗
tsθqe
−iφq + r23] (10)
× (−CT − CS + C ′LR) ,
Cµ,NP9′ = −
pi
αemVtbV ∗ts
λq33λ
`
µµr23 (C
′
RR + C
′
RL) , (11)
Cµ,NP10′ = −
pi
αemVtbV ∗ts
λq33λ
`
µµr23 (C
′
RR − C ′RL) , (12)
and in the SM, C`,SM9 = 4.07 and C
`,SM
10 = −4.31 at
µ = mb for all three lepton flavours, whereas chirally
flipped operators are negligible.
The rare B decays B → K(∗)νν¯ can be conveniently
expressed in presence of NP of the form in Eq. (7) as [21]
B(B → Kνν¯) =(4.5± 0.7)× 10−6 1
3
∑
ν
(1− 2ην)2ν ,
B(B → K∗νν¯) =(6.8± 1.1)× 10−6 1
3
∑
ν
(1 + 1.31ην)
2
ν ,
B(B → Xsνν¯) =(2.7± 0.2)× 10−5 1
3
∑
ν
(1 + 0.09ην)
2
ν ,
〈FL〉 =(0.54± 0.01)
∑
ν(1 + 2ην)
2
ν∑
ν(1 + 1.31ην)
2
ν
, (13)
where 〈FL〉 is the longitudinal K∗ polarisation fraction
in B → K∗νν¯ decays. For each flavour of neutrino
ν = νe, νµ, ντ , the two NP parameters can in turn be
expressed as
ν =
√|CνL|2 + |CνR|2
|CνSM|
, ην =
−Re(CνLCν∗R )
|CνL|2 + |CνR|2
, (14)
where CνL,R = C
ν,SM
L,R + C
ν,NP
L,R and C
ν,SM
L = −6.38 and
Cν,SMR = 0 at µ = mb. Including leading U(2)q breaking
effects we can write again
Cνα,NPL = −
pi
αemVtbV ∗ts
λq33λ
`
αα[V
∗
tsθqe
−iφq + r23][CS − CT ] ,
(15)
Cνα,NPR = −
pi
αemVtbV ∗ts
λq33λ
`
ααr23C
′
RL , (16)
with α = e, µ, τ . We wrote these expressions neglect-
ing the small neutrino mass effects setting effectively
UPMNS to the identity matrix. Note that any deviations
from SM in 〈FL〉 or non-universal deviations in B(B →
(K,K∗, Xs)νν¯)/B(B → (K,K∗, Xs)νν¯)SM would signal
the presence of right-handed quark currents (C ′RL 6= 0)
and thus departures from the (G)MFV limit.
Similarly, the rare kaon decaysK+ → pi+νν¯ andKL →
pi0νν¯ can be conveniently expressed in presence of NP of
the form in Eq. (7) as [34]
B(K+ → pi+νν¯(γ)) = (8.4± 1.0)× 10−11
× 1
3
∑
ν
∣∣∣∣∣1 + Cν,NPsdVtsV ∗tdXt + (Xc + δXc,u)VcsV ∗cd
∣∣∣∣∣
2
,
B(KL → pi0νν¯) = (3.4± 0.3)× 10−11
× 1
3
∑
ν
[
1 + Im
(
Cν,NPsd
VtsV ∗tdXt
)]2
, (17)
whereXi are defined in Ref. [47] and sW ≡ sin θW ' 0.48,
cW ≡ cos θW . Numerically, Xt = 1.469(17) [47] and
(Xc + δXc,u) = 0.00106(6) [48, 49] . For each neutrino
flavour ν = νe, νµ, ντ , C
ν,NP
sd receives contributions from
three operators of the weak effective Hamiltonian yielding
Cνα,NPsd =
pis2W
αem
λq33λ
`
αα[θ
2
qVtsV
∗
td (CS − CT )
+ θq(Vtse
iφqr∗13 + V
∗
tde
−iφqr23) (CS − CT )
+ r12 (CS − CT + C ′RL)] , (18)
where α = e, µ, τ , we have again neglected neutrino mass
effects. Since s→ d transitions only appear at quadratic
order in GMFV breaking of U(2)q, in this case we have in-
cluded up to quadratic U(2)q breaking terms, but at the
same time kept only the linear U(2)q breaking contribu-
tions beyond GMFV, since these suffice for our following
discussion.
A short comment regarding the recent intriguing re-
sults on the KL → pi0νν¯ from the KOTO collaboration
is in order at this point. As noted in Ref. [32], at the
68% CL, the result, if combined with the NA62 bound on
K+ → pi+νν¯, violates the Grossman-Nir bound [29] and
cannot be explained without invoking isospin breaking
NP [50, 51] and additional long-lived neutral final states
in the KL decay beyond the three SM neutrinos, see e.g.
Ref [52–54]. None of the NP scenarios we consider can
thus fully accommodate both measurements. At most
we can comment on ways to approach the Grossman-
Nir bound. In particular, we note that new CP phases
4in s → d transitions only appear beyond the (G)MFV
limit [41]. In the case of K → piνν¯ decays we can see
this explicitly in Eq. (18) since only terms proportional
to rij may carry additional phases. These terms should
thus dominate over the first row indicating large depar-
tures from the (G)MFV limit. Unfortunately, little can
be said about the implications of b→ sµµ data model in-
dependently in this part of parameter space. A potential
future experimental confirmation of Cµ,NP9′ 6= 0 could at
best provide circumstantial evidence for the presence of
U(2)q breaking beyond (G)MFV.
Results in the linear MFV case. We first con-
sider the limit of (linear) MFV in which b → sνν¯ and
s → dνν¯ FCNC transitions are rigidly correlated via
the corresponding CKM prefactors in Eqs. (15) and (18)
and C ′RL = C
′
RR = 0. Even before considering the
implications of RK(∗) , this immediately implies a very
general correlation between B → hsνν¯ and K → piνν¯
rates, driven by the combination of Wilson coefficients
CS − CT in Eq (7). For conciseness, we consider the
branching ratios normalised to their SM values by intro-
ducing R(i → f) ≡ B(i → f)/B(i → f)SM. The allowed
region for these ratios is shown shaded in darker (2ν)
and lighter (3ν) grey in Fig. 1, where arbitrary MFV NP
effects in two (2ν) or three (3ν) neutrino flavours (with
arbitrary λq33λ
`) have been considered, respectively. The
two ratios R are bounded by the same minimal value
(1−Nν/3) where Nν is the number of neutrino flavours
affected by NP. Also shown are the present experimental
constraints coming from NA62 [26] and B-factories [23]
respectively. An interesting observation is that a pair
of future B → hsνν¯ and K → piνν¯ rate measurements
outside of this (albeit large) region would be a clear in-
dication of non-MFV NP. On the same plot we also su-
perimpose the three specific U(1)3` scenarios.
In the b→ s`+`− analysis, the MFV limit corresponds
to the (Cµ,NP9 , C
µ,NP
10 ) scenario. In terms of the EFT
operator basis in Eq (7) RK(∗) measurements (and more
generally b → s`` data) favour non-zero values for both
CS + CT and C
′
LR. Since B → hsνν¯ and K → piνν¯ de-
pend on the orthogonal CS−CT combination, interesting
implications can only be derived in specific scenarios al-
lowing us to convert the information from b→ s`+`− ob-
servables into a constraint on CS and CT . The simplest
possibilities (CS = 0 or CT = 0) are indicated in Fig. 1
for U(1)3` scenarios 1 and 3 respectively. On the other
hand, in scenario 2, no significant deviations are expected
in either case. We observe that the pure SU(2) triplet
(CS = 0) scenario 3 (λ
`
ττ/λ
`
µµ = mτ/mµ) was already
close to being probed by searches for B → K(∗)νν¯ at the
B-factories. The final projected sensitivity of Belle II
could be sufficient to eventually also distinguish between
the pure SU(2) triplet (CS = 0) and singlet (CT = 0)
limits of scenario 1.
Results with right-handed currents. Beyond the
linear MFV limit any correlation between b → s and
s → d FCNCs is lost in general. Nonetheless, the po-
tential presence of right-handed b → s FCNCs in the
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Figure 1. Correlation between the ratios R(B → hsνν¯)
(hs = K,K
∗, Xs) and R(K+ → pi+νν¯) in the linear MFV
limit. The SM value is represented by the black square. The
region allowed for arbitrary NP effects in νµ and ντ only (all
three neutrino flavours) is show in dark grey (light grey re-
spectively). Curves are drawn for the specific U(1)3` scenarios
1 (NP only in muons, red), 2 (opposite NP effects in muons
and taus, purple) and 3 (hierarchical NP effects according to
the generation, dashed brown). Scenarios with CS = 0 or
CT = 0 are indicated as black × and + respectively in the
inset plot for scenario 1 and brown ♦ or 4 respectively for
scenario 3. The horizontal and vertical bands correspond
to the 90 % CL limits on the observables for R(B → K∗νν¯)
(green), R(B → Kνν¯) (orange) [23] and R(K+ → pi+νν¯) [26]
(blue).
(Cµ,NP9 , C
µ,NP
9′ ) scenario as well as the leptonic flavour
structure of NP can both still be probed using correla-
tions among two B → hsνν¯ modes, as shown in Fig. 2
for the case R(B → Kνν¯) vs. R(B → K∗νν¯).
First note that in the MFV limit relative NP effects in
both modes are expected to be identical as indicated by
the diagonal red line. Beyond MFV however, the amount
of deviation from the diagonal would directly indicate the
number of lepton flavours affected by NP.
In scenario 1 (where only muons couple significantly
to NP) and scenario 2 (where muons and taus have op-
posite NP couplings) the b → s`` fit for (Cµ,NP9 , Cµ,NP9′ )
singles out a narrow region around the diagonal in this
plane, whereas scenario 3 leaves a much larger region al-
lowed. Conversely, a measurement of the two b → sνν¯
modes outside of the region for scenario 1 would indicate
significant (right-handed FCNC) NP couplings to other
neutrino species, e.g. ντ .
In absence of information on the size of the right-
handed FCNCs from the b→ sµ+µ− modes in principle
the whole region within the grey 1ν contour could be ac-
cessible, with limits corresponding ην = −1/2 and +1/2
(MFV corresponding to ην = 0). In presence of signifi-
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Figure 2. Correlation between the ratios R(B → Kνν¯) and
R(B → K∗νν¯) in the presence of NP in b → sµµ transitions
through (Cµ,NP9 , C
µ,NP
9′ ). The diagonal blue line corresponds
to the (G)MFV case. The 1 σ region allowed by b→ sµµ tran-
sitions yields an allowed region depending on the assumption
on the couplings to leptons, inside the solid green line for
scenario 1 (NP only in muons), dashed purple for scenario 2
(opposite NP effects in muons and taus) and dot-dashed red
for scenario 3 (hierarchical NP effects according to the gener-
ation). Without information on the size of the right-handed
FCNCs from b→ sµ+µ−, the allowed region assuming signif-
icant NP couplings to 1, 2, 3 neutrinos is above and on the
right of the solid, dashed, dotted grey contours, respectively.
The horizontal and vertical bands correspond to the 90 %
CL limits on the observables for R(B → K∗νν¯) (orange) and
R(B → Kνν¯) (blue) [23].
cant couplings also to tau neutrinos as e.g. in scenario
3, the whole region within the grey dashed 2ν contour is
possible, even when the existing constraints coming from
b→ sµ+µ− modes are taken into account.
Finally, in presence of significant right-handed FCNCs
coupling to all three neutrino flavours the whole region
within the grey dotted 3ν contour would be possible in
principle.
Conclusions. In this article, we have investigated
the consequences of deviations from the SM observed
in b → sµµ transitions for FCNC processes involving
down-type quarks and neutrinos. Motivated by the re-
sults from the global fits to b → s`` observables as well
as measurements and bounds on FCNC processes with
neutrinos, we have considered a general EFT description
of FCNC transitions in terms of SU(2)L gauge invari-
ant operators including those with right-handed quarks
and charged leptons. This allowed us to describe with
the same short-distance Wilson coefficients b → sµµ,
b→ sνν¯ and s→ dνν¯.
We have briefly touched upon the status of KL →
pi0νν¯, which is only affected by CPV NP, requiring new
flavour dynamics beyond (G)MFV. In this case, there
is no clear correlation with the other FCNC modes dis-
cussed here. The recent KOTO results that violate the
Grossman-Nir bound are particularly challenging to ex-
plain in conjunction with the NA62 bound on K+ →
pi+νν¯, and they cannot be accommodated within our
framework.
Assuming (G)MFV in the quark sector, we have stud-
ied the correlation between the branching ratios for B →
hsνν¯ and K
+ → pi+νν¯. Such a correlation is already
present without assuming any specific structure for the
neutrino NP couplings, but it can be made even more pre-
cise once specific NP scenarios assign specific values to
these couplings. Moreover, for scenarios with no triplet
(CT = 0) or singlet (CS = 0) contributions, the fits to
(Cµ,NP9 , C
µ,NP
10 ) can be immediately converted into pre-
dictions for these two branching ratios in terms of Rνν ≡
[R(B → hsνν¯), R(K+ → pi+νν¯)]. In scenario 1 where
NP couples only to muons, we find Rνν ' (0.95, 0.97) if
CS = 0 and Rνν ' (1.05, 1.03) if CT = 0. In scenario 2
where muons and taus have opposite couplings, the val-
ues remain very close to the SM. In scenario 3 where NP
hierarchical couplings proportional to the lepton mass
are assumed, we find Rνν ' (0.64, 0.65) if CS = 0 and
Rνν ' (2.4, 1.8) if CT = 0.
Moving beyond the (G)MFV limit, we have investi-
gated the correlation between B → Kνν¯ and B → K∗νν¯,
in particular showing that depending on the NP lepton
couplings also the scenario with NP in (Cµ,NP9 , C
µ,NP
9′ )
can yield a tight correlation between the two modes
when the b → s`` measurements are taken into ac-
count. For example, in scenarios 1 and 2, the ratio
R(B → Kνν¯)/R(B → K∗νν¯) cannot deviate from unity
by more than 8%. More generally however, such mea-
surements could establish NP flavour breaking beyond
(G)MFV as well indicate the number of lepton flavours
affected by NP.
We hope that our results will strengthen the case for
more accurate measurements of b → sνν¯ and s → dνν¯
modes, in order to determine which direction should be
followed to develop viable NP models describing the hints
of deviations in b→ sµµ and providing a viable connec-
tion with other quark generations at the same time.
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